Contractile activation properties of ventricular myocardium from hypothyroid, euthyroid and juvenile rats.
Contractile activation properties of intact and chemically skinned ventricular myocardium preparations were studied in juvenile (3-4 weeks old), adult euthyroid and adult hypothyroid rats. The rats were made hyperthyroid by treatment with iodine-131 and propylthiouracil. The ventricular muscle of euthyroid rats contains a mixture of isozymes of myosin while the myocardium of juvenile and hypothyroid rats are relatively pure in regard to V1 and V3 types of myosin respectively. No significant differences were found in either the maximum Ca2+ activated or rigor force developed by "chemically skinned" preparations in either the juvenile or hypothyroid groups compared with euthyroid adults, suggesting that there is no difference between myocardia with different isozymes of myosin in the intrinsic capacity to generate force. In the hypothyroid (V3) preparations there was a significant shift in the force/pCa relation to the left compared with the euthyroid adult (mixture of V1 and V3 isozymes). The force/pCa relation for the juvenile lay in between that for the hypothyroid and euthyroid adults. The greater apparent Ca2+ sensitivity to activation in the hypothyroid group may relate to a slower cross-bridge cycling rate or altered Ca2+ kinetics in ventricular myocardium with exclusively V3 isozyme. In intact papillary muscles differences were found in the dependence of force on extracellular [Ca2+] such that a higher extracellular [Ca2+] was required for muscles from hypothyroid animals to attain maximum twitch force than those from juveniles. The force/frequency relations also differed, with the hypothyroid group being better able to sustain force as stimulation frequency increased than the juvenile group.(ABSTRACT TRUNCATED AT 250 WORDS)